Time series data have been examined in Thau lagoon (Southern France) from 1972 to 2006 for water temperature, salinity, nutrients and from 1987 to 2006 for phytoplankton. A first main trend identified is an increase in mean annual water temperature (1.5 °C over 33 years or 0.045 °C/year) that was not evenly distributed among seasons. The highest rate of increase was in the spring (+ 3.0 °C over 33 years), followed by summer (+ 2.0 °C) and fall (+ 1.7 °C). In winter, no significant increase over the 33 year period could be found. A second clear trend is a large decrease in soluble reactive phosphorus (SRP) concentration over the same 33 year period (summer values decreased from 10 µM to 1 µM, while winter values decreased from 3 µM to undetectable at present). Nitrate concentrations depended mainly on rainfall events and watershed runoff. Ammonium data were too fragmentary to be useful. N/P ratios expressed the traditional way of DIN/SRP cannot be used for phytoplankton that are not strict autotrophs. The recent and almost simultaneous appearance of both picocyanobacteria (mostly Synechococcus) and the toxic dinoflagellate Alexandrium catenella in Thau seem to be related to reduced nutrient loading and the increase in water temperature. A. catenella blooms occur either in the spring or the fall when water temperature is near 20 °C and remains so for several weeks with winds speeds below 2-3 m s − 1 . Picocyanobacterial growth is stimulated by increased summer temperatures, and lowered SRP levels provide picocyanobacteria an ecological advantage over other phytoplankton classes, in particular diatoms such as Skeletonema costatum whose cell densities have decreased over the last 8 years in summer and fall, but not in winter. An hypothesis is presented according to which A. catenella is not stimulated by increased temperatures, but is able to use picocyanobacteria for growth, and this provides this organism an additional resource over other strictly autotrophic phytoplankton. On a more general level, our data do not support the hypothesis that increased nutrient loading leads to harmful blooms of dinoflagellates. Instead, a combination of habitat disturbance and species displacement seems to lead to such blooms. 
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Introduction 5 6
The recent increase in harmful algal blooms (HAB) in coastal areas is generally 7 attributed to eutrophication. However, the cause-effect relationship is not always well 8 The main planktonic genera present in Thau lagoon were Asterionellopsis, Chaetoceros, 22
Ditylum, Pseudo-nitzschia, Rhizosolenia, Skeletonema costatum, Thalassionema and 23
Thalassiosira. Mean annual cell densities of S. costatum reached a peak of about 2,000 24 cells/ml in 1996, corresponding to a record low NAO winter index (-3.78). Cell densities then 25 steadily declined over the next 10 years to reach 7 cells/ml in 2005. However, the decline was 1 not evenly distributed and was more pronounced in spring, summer and fall than in winter 2 (Table 1) . The other genera did not show such trends. smaller time scales such as the seasonal ones (Fig. 2) , that appear to be important for 18 phytoplankton, as will become evident below. 19
Mean annual salinity was correlated with the NAO winter index in a highly significant 20 way. However, neither mean annual or seasonal water temperature, nor rainfall were 21 correlated with NAO. There was no correlation between rainfall and salinity, indicating that it 22 is probably a balance between evaporation, rainfall and exchanges with the Mediterranean Sea Among a series of marine Mediterranean lagoons that can be ordered along a 3 eutrophication gradient characterized by chlorophyll a and total phosphorus (Fig. 5) , Thau 4 appears to be one of the less eutrophied ones, yet harbors a toxic dinoflagellate. densities also decreased to previous levels. In 2006, the increasing trend was reproduced. 7
Hence, there appears to be a clear threshold effect of temperature on picocyanobacterial 8 abundance in Thau lagoon. These results are consistent with previous findings that showed 9 picocyanobacterial gross growth rates in Thau Lagoon are related to water temperature in a 10 significant way (Bec et al., 2005) . 11
Another factor possibly contributing to picocyanobacterial development is the lowered SRP 12 concentration in recent years. Table 2 For some members of the phytoplankton, the number of cases documented in Table 2 is  11 clearly not sufficient to draw meaningful conclusions. But for at least the first four classes, it 12 is clear that cyanobacteria, and more particularly picocyanobacteria such as Synechococcus, 13 appear to be well equipped to scavenge low levels of SRP from the environment. The decrease in mean annual cell numbers of S. costatum (Fig. 4) in Thau lagoon over 24 the last ten years is particularly striking as it ranges over almost 3 orders of magnitude (from 25 2,600 down to 7 cells/ml) and it is concurrent with the increase in picocyanobacteria and A. 1 catenella. Those opposing trends suggest species interactions between S. costatum and either 2 picocyanobacteria or A. catenella. For example, in 1993, S. costatum was dominant in June 3 and N uptake measurements showed that it was well adapted to the nutrient regime (Collos et  4   al. 2003) . However, the cell density of this species progressively decreased from 1996 on 5 (Fig. 4) , but the decrease was not evenly spread among seasons. As shown in Table 1 , during 6 the picocyanobacteria "explosive" phase (1999 on), the decrease in S. costatum was most 7 pronounced in spring (significant decrease, p<0.05), summer (significant decrease, p<0.05) or 8 fall, but not in winter. In as much as picocyanobacteria develop mostly in summer, it can be 9 suggested that they displaced S. costatum during that season. In spring and fall, which are 10 seasons during which A. catenella blooms, this probably also contributed to the displacement 11 of S. costatum by taking up dissolved inorganic nutrients that were common ressources to 12 both species. The decrease in SRP therefore seems to have "closed" a niche (defined as a 13 resource, sensu Smayda, 2002 , and here defined as SRP concentrations) to diatoms such as S. 14 costatum. Picocyanobacteria were able to outcompete and displace this previously dominant 15 species by their ability to exploit low SRP levels ( Table 2) (6) 9 2001 0.27 (6) 0.5 (7) 0.13 (6) 0.03 (7) 10 2002 0.26 (6) 0.16 (7) 0.27 (7) 0.07 (7) 11 2003 0.01 (7) 0.003 (6) 0.003 (6) 0.02 (7) 
